Abstract of CN 1365381 



The present invention relates to an organic electroluminescent element 
including an anode layer, a cathode layer, and an organic luminescent layer interposed 
therebetween, where the organic luminescent layer includes a carbazole derivative 
having a glass transition temperature equal to or higher than 110 °C and a 
phosphorescent dopant. The organic electroluminescent element with this structure is 
able to utilize the triplet excited state of the carbazole derivative even at a room 
temperature and has a practical lifetime and high heat resistance as well. 
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JtoflB?** 4 js iftijHJ 40 K & fflHSfc l K 



[57] »* 




& *J * * * 



1. -##^fc&&ifc7C/Hs mu&iUL&nAltef 



(1) 



( 1) +, Ar l **.4l*iMt^«#«ti& 6~ 50##&, Ar 2 ~ 
Ar\ Ar 4 ^Ar 5 . 4, Ar 6 *> Ar 7 £lj T 0, S 





(2) 



[-A3. (2) +, tf-tfftZlkJL, #*JH\ HUL % 
SUt tMXJt* ^ *JL J§£***MUk R 7 ~R 8 te 




(3) 



4*4£#£ a s *JMUi.&MW£Jt&g#, R 9 jfcWk * 
Ar 12 Z— Ar 14 




[-**,( 4) t. Z #*4MM^*#4MUtW, Ar 12 -Ar 14 ^i 




[-AS, (5) t. R 10 ~R 21 ;fcJUfci-, 6-BD 



3 



4. JWfcMd** 1-3 t^-^«#*.*^*itfr, &#,&£-f£ 
$J8E2;M* J*JiEl>E2*&**. 

5. 1~4 +^*4*#M&ft*Jfc**, £#.&£-f_L 
i£H*fr£.4*r#.2.* ftfc* (El) te£ 21, 000cm 1 #Ji. 

it+*^4#^<SL**3.*ftft** 21,000 cm" 1 eLt««M. «ftJL 
il*jfc*#**l^*"^ Ir. Ru. Pd, Pt, 0s Re t&JMte^— 

9- JMfcMd** 1-8 t^-^W**t'fc&*jfc^, *#&£-f-t 

^#^#^#J^B&^*, ^Ji^'t^^^^ae.^*^ loo M# 

*h £0.1~30»4M*fcH*. 
10. 1~9 t#-*##frfc*tSUiifc*h 

rant, «f*$jS:(M*jW'tf^tiiMt'4. 



£M$ttM>*JJbx& ( #Ttf EL ifc#). 

EL 

**** 

EL tg#- jL*A*Hfc*Jfct#flfft^4L 

(1) #-fiM5*8#**h S**-F*jt*4fcJ8. 

(2) ft^^CiUt, HA**4UW*K 

(3) *f-4E**-t*-f#H^. 

(4) £f£-fc4fc. 

mzjk ti *&) «**dH% 



«*»«.IL«*4fcaA (*T 196TC), 4.feJ&&*9, &*&$kft¥l&$Jk 
#T, 

j^^^L EL iG^iCife,^^^^>V^*,#^ ( 6$ 
( *rec) VX&!kM&T fc^ ( 4>rad) # 
Sjfc^ELit^iCib^^^ ( 4> el) JSTjMUf. 
Oel = 4>rec * 0. 254>rad 

£t> ^t*rad^^^t0.25^.#-4:^«^^^^^ 1/4 
. gjjfc, ^^X^^iU^^,, ^itf^^^l^ 1, 
M£faELfcfttf£&&$tfj&&£M% 25%. 

vxfrib^fa el TG^^Jt-t^^'J^-^*^^, *.-f*c--f: 

l[Jpn. J. Appl. Phys., 38 ( 1999) L1502]^T 

ftjfc*jfc«t<L. jtJWWt, |*47t*#T*(6)t*« 4, 4-N, N- 
'^•MU^^******^*^ Ir &&%ftMt¥>2ULm%¥> EL 



i:*iJ^*«**.EL*#*+*J|J#^^JtifiO'hBi-, # 

4, 4-N, N-—^ Ir 4, 4-N, N-~«f «£J&£# 

'*3*4WiaJt4t 110TC, J* Ir i^#|ft^*«,T, **LSJfc 

«MftT**. EL 




(6) 



l«l##;MLfc^, «^^.it^t^St^#^S^ 110TC#Ji# 

[2]**, ^-f *A4^A.«#*. EL *,#«*«4*r£i|fr, #&;$T&--& 
* (1) ~ (4) J9f#«04fc^t*&i^-#- 




(1) 



[-#.*, ( 1 ) t. Ar 1 #*ft*i|UWW#4fcit j& 6 ~ 50 ¥i&&, Ar 2 ~ 
Ar 3 . Ar 4 ** Ar 6 . ^ Ar 6 ^ Ar 7 T#-M 0, S 




(2) 



[-ft* (2) t. R 1 - #I*f\ iUL *JL 
fcftiUk R 7 ~R 8 & 

*||f. *JUL»ifc*, **** 

*JUM*p# l~3«*ft. ] 




(3) 



[—ft* (3) t. Ar 8 - Ar 11 fa2L%kjL, %%$L& 6~ 50 * 



Ar 



12. 



-Ar 



14 



Ar 



13 



(4) 



(4) +, Z *^IHft*U*^*#«t*-W, Ar 12 ~Ar 14 ^i 




(5) 



[3] #jM*«3#* EL TG^St, 2 



[4] EL ^**^4fr£#tf^f:lfcft«frffc El, ^£ 

E2 9t, «J«^*3»^ E1>E2. 

it. 

[5] £ *K el *fr*+*fr4#^5.f:*ft* ( Ei ) 

tf-CMfej&ifr 21, 000cm 1 « Ji. 

21000cm 1 -^^« 488nm^^, 

488nm ttiUHhaT. «*, ft 

#*. ft»»*#JMfc«bfc. «fc. itfc*«MLfe. 

[6] EL ^*^**ri#, 

21,000 cm" 1 «Ji«4lFft3ft, ft3M^&ftfc&%&$Ll£*>&%. 

****tMMMM****M*. 44t£*., *W£-f, 

M'hf 21, 000cm" 1 ItiZiiWi, ttfJL^f&^St&r , 

[7] EL ^^***#*^<tabt^*^l Ir 

(«LX Ru (41), Pd (4BX Pt (#), Os Re (*) t&&*&.£ 



[8] *A*£.tt4lr*. EL ic#^4^*b^^^^.^->h 

[9] #A>Ml9I#& EL ic#^^«^^g£^f:, la-t* 

$M=.#ti«^*A 100 «#-it, 4tJfe* o. i - 30 ft. 

[10] 9S*h EL X,#t. 4tittW4Ufr^W*UMlfiIft*' 

8 1 &%M> EL 

EL iG# 102 #-£135®, M^TltM 18 Xfc<£&&fB%L& 10, 
Ujl 14 frfftfaM; 16 



«*i**l&io, is #tft&*'M&, &n%^m, 
i. 

(i) 

iaA* not: # Ji«»F"Mf±#*#*£. 
n»4t*aca*# (200 t, 

&J8£3ft4W£»£* 110T!#jLtt+*fr±4&, £J*B*-f, 
*»*iliyfc3*4fc**»A^A nor, ^M*^*^**^, 

&jb.x+4M*l fcth *»**^-ffc#iaj*.^A no 

^**4***3»^JtaA^ 115- 170X3 

i20~ isot:^®^. 

H^*fit#tf**4fc#£»JbW 170TC, «#tt«m*#*£*<it*J* 

+**r&#^*3««#iaut (T g ) iiUfl******* (dsc), £ 



(2) #H2 



A E1>E2. 

Ait, m^it^^^^A^^^^^'^^M^^ 

fo*K ^#*Mfrtf * ( El ) 21, 000cm" 1 #Ji. 

*P, 21, OOOcm" 1 488nm tiifcfc-JMlitfjSL, 

488nm **Afc*#T**iVf: lift*. Qjlfc, ft$# 

-f*Jttti£ S # ft *ML « * * & > 

*fc, *.fcMtfc*. 

*W#**4fr3.#«*.2L*;fcft* ( El ) 4Mt**| 22, 500cm" 1 «Lt, 

jtb^h, WMT^*ftft*4W 21, OOOcm 1 #_ttf 

#*WJ:t**#;ft, ft*4UtiS.**fe«U&*l 22, 500cm" 1 i»Jl. 
*Jf*fc, J^ffc%L±%, *ft 21, OOOcm" 1 ft =.* *lt4^f 

(3) ##3 

^5~5o^m iul 



*i 

»Nt*. ^#^^(benzoquinolyl)% 

##fc&tt#jSf*£ 5-50 
A**, *J6*. *5.***. 

*3MUk 
S&. ***JL ***** 

<Jt* 6~50 ti3HMUU9, WWUfcJMl, 
Wk* t$L4t% 1~6 **** #TJt, 

*tT*, A*, 6*. *Jt# 1~6 7 

4UL i&tfWU #TM, *TWk 

e.*UL ffiUUk jpe.lut.4FX 4*js^*j& 5-50 

5~50 «»A4U^il-M. 5-50 
***** 1~6 *Uk ***tHF. -tst 

iMUflttt**. *»T*-SML (l) 3* (3) ##ttHt#, 
*tt"*.T, #*4fc*«*#*. 0, S **^iMLAft 

( 1) ^«&4Ut*§+-MrA#«*fr.*«l*T*< ( 7) - 
(24) tf#**--fc4t£#. 



9 





.N. 



a 



(7) 



10 




11 




13 




16 




(24) 



%*K -A* (2) #*ttftifcttHNfc#±4frttJI^&M#3, (25) 
(29) Jtf*#Hfe4fc^4fr. *+, &t##&#1^«M&#Me. 




17 




18 




19 




21 



(36) 




22 




23 




26 




27 




28 




29 




DM59) t. *JL+^Jtr*Ji)L3^20^«4L ] 
2. 

(1) 



30 



#&4MMtft4l&£*4r4L Ir. Ru. Pd, Pt. Os Re 

##***MN**I, jt**««-f*^.(2h***«l) «U .2.(2-* 
&<t&) 4T, " X ( 2-****) 46. - ( 2-*&rt«.) ( 2-*£ 

^4**4*. Ir «*>T*. (60) /^tf=L 

(2-«J**)#U 




31 



(2) fcfai 

Sl*«4*r£.# tfif&^*# 100 

*u # o. i ~ 30 1 & a ft . 

*IWf, 0.1 »#, £&Mt 

0 A, « 0. 5 - 20 «>ffr& g ft , 

3. 

( 1) 

>^**» 1 * 10 4 ~ 1 x 10 6 V/cm &ffl#fc>&1Jt, «J£.tf £&i£#4^ 1 x 10" 6 
cm 2 A • #0l-fc, % 8 Hfcifr 5. 5eV #T. 

ife*J&4fc^#> £&*MMfc^#r* #4-* dimethylidyne it&fy, mfr 
#&ik3fifc&%rW*> 4, 4' -~[N- ( I-*-*) -N-**4Ul]JPM^ ( 
# NPD), 4, 4', 4 M -^|^(a-T*tt)H^«UUt]^**(«3?* 
MTDATA) 

p ^-Si p 3>-SiC ^NMMfc 
«ULS4L««**+* 1 >< 10 10 S/cm flitf******. 



32 



(2) fc^£A>g 
fo&fct^&i&fcfiSLt&fiiXl 5nm~5pm fc^iX^ 

i&&Tik^&fti&4£M&&fa lx 10 4 - 1 x 10 6 V/cm ^S^ikSt^ 
1 x lO^cmVV • Jt, & &&it 5. 5eV #4fc^4fr. 

(Al#^&: Alq), £#«f£#, 

(3) £*ia#;I- 

***^Jt^W*L4Lfi|^iUf-A* 5nm~5Mm #£&0M£ 

2, 9-^f^-4, 7-- 
10-*ft#, 2, 9-^^-4, 7-~*Jt-l, 10-*«t#», ft& 

^#*4fcA*l*»Li*Cs. 

o. oi - 30 9 ft . 

*IB*f, JteAti^f-f*'*.**. o.oi M%, *ni«jL*in*. 
JH, fyjSL, +&&t*JVt 30 «*Bj-«*4^4^Hk^^-, M 

@ *, jtffe&£ o. 05 - 20 M% & $ ft , 0. 1 ~ 

15 ft. 

4. fe#L 



33 



( 1 ) fQtSLM: 

5%%lEL W*Ut*jf-fT***)li-**U t& 

m%LM&mLm$&$tk 4.o e v yjL±) tt&M,* ***Mb 

4fc«l#(IZ0X a*fc4MCulX 4Mb* (Sri,), |L^#(ZnOX ^r, #K 

MOCVD (4bJHL4fc#4fc*^a*) cvd %A&£%- 

?XT, #ayU8 IT& IZO, CuL Sn0 2 > ZnO^^^##, tiLELJUL 

^"fW*L&«*tt#jt#*j^«HN, io~iooonm&® 

raai-tt* el jfc**jt+, ft^Mtra*Jt 
«44tift*iaflL*.ioooo/a«iT, iooo/n«T. 

(2) K&>£ 

J*fe#L. 4.0eV) #>£r4* 



34 



10~ lOOOnm € W ft , 3tft&& 10 ~ 200nm ft. 
*.T, «JfeELAJfc^iM:^*70%«lJi- 

*»*$«t*, *UHHM*A. 

5. jL#^& 

ft%&wm. 

mm. *mum&. *m*j». mm) 

#*6t*#.'K JMMMfr, .ftfciJHMttf 0.0001 
T, ^Ufctlt iMUt* 1 x 10 13 cc ■ cm/cm 2 • sec. cmHg 8lT. 

1] 

25mm * 75mm * 1. 1mm ITO %:fe.ft*4UM& ( Geomatic 
<2>£*i£Aj&tt^A 

ito M^MM^Mtf-^j^UtXA^^ 



35 



jL^JL, 665 x 10~ 7 Pa. mW&&% 0. 1 ~ 0. 3nm/sec #$#T, 

£lT0it:9l**Lfc«fcN, N-^(N, K-^JM-Hr ) "N, N-~* 
4'-X#jL-l, l'-^( «T^i§ TPD232), 4U&^AJ&## 60nm 

665><10- 7 Pa, 0. 1 - 0. 3nm/sec 64#-#T, £ 

# TPD232 4 4-^[N- ( Hfc&> ( #T*# 
NPD ), tL$j%&f&M-% 20nm 64|S 2 £#L&^M: ( ***$ja*3L6fi* 

G>#;iKXiL£#^A 

We, titMnfttil 665xlO- 7 Pa, 
% 0. 1 - 0. 3nm/sec tf#-#T, £-£&x;f t^Atf NPD mXMVtA ( 9 ) 
J3f*tt»frfe*4&£# (TgllOlC^Ji), JillAJPAJl/M 30nm 

#>*A ( 9) *te^A#*4***Wtf, — ( s** 

4t)#*#*****l^(2-«.**)«L. tt**UUc^«&** 100 

® A 

Hfcj&, ft«B#«*S*«tJL, 665><10- 7 Pa> JMU. 

0.1~0.3nm/sec tf#-#T, ^tJi^.X>ft^A^^*Ut^-t^ 
2, 10-*«#(*T«3|* BCP), JWJ&^A 

<D&^-jiA>g-G«A 

&£, 4fe«B#W*$*IMt*. 665* 10^ 

# 0.1~0.3im/sec ##-#T, *-tiii^t^A^$^W>&-t^A^ 
( 8-£**#) ( «T«3|* Alq 0U M.J6^A*-f ftXA. 

jfcBt, *frjfrfc 1: 1 64 Li ( Li ft: Saesu getter Alq 
ifctf— it«fc ( BtffcfcX ^^A#^%^^A^J^f^ 20 nm 64 
Alq/ Li 



«J&, $Lnn%-¥)$r%.Wr&&%-, &%^jk.% 665xlO" 7 Pa> 
0.5~1.0nm/sec #&#T, ^.hiti^t^A^*^ ^AA-t^ 
4 Al JfcJ6*MJUM 150nm ftm%L. 

JMUUt&AA. TB3102 ( Three 

Bond £>«e* Jit ) i£#*tS, 

ii#mT^, ttfUl T 1 EL 7t*K 

EL 7G#^fa*L^R«^ 6V tfjLfcfcA, 
#i§L&j£Jc., *ilit#A^ 1200cd/m 2 , £Jb*L+% 40cd/A. 
A**iM»J!B*FA* 500 cd/m^^t-M, ifcfMMH». 

f tf«*«fri|-W*+*#* 500 ttRg-ffi|Jl-#£# 

WJ^^^'Ifi 1. 

2] 

1 #£&)SM£;£t&&BCP Bt, l: 1 Li 

^ BCP ifctf B Bt^, A^ffl -5 Jfcfc** 1 *WSHMMT*. EL 

&#£#Jt, t?tiL&M 5V 
1300cd/m 2 , 37cd/A. 

500 cd/m 2 + 

700 'Hf.' 

A*, * 85X:^^#^Tii#itt^9t, 
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[*** 3] 

1 tf£&EM^t»BCP H, *t##*Mr 1: 1 AMibft Cs 
bcp at#s J§ l *S «*^HK4h**. EL 

JUfcttjfc**£# 1200cd/m 2 , jSJfc*t+# 40cd/A. 

Jb^&feMJMt* 500 cd/m 2 ifc*f#^HUM, + 

800 

1] 

#Ji^^ (6) ( Tg *A 110 ) >fi#iC ( 9) 

%Ljtm-&% 1100cd/m 2 , 38cd/A. 

500 cd/m 2 ##,fci£J^, ifcfMMHWW. 
■f*##, #150*»t, ^**J9-tifc.iWH-«- 

*>h *85TC^frfrTat#*SUiifc»j', 100 

jfc* 4 # #*. EL . 
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[4t i] 





Tg(TC) 




(v) 


(nit) 


(cd/A) 




(Hrs) 


85X3 51 
(Hrs) 


1 


AO) 

>110 


Mr 

BCP 


6 


1200 


40 




500 


>200 


2 


AO) 
>110 


BCP/Li 
=1/1 


5 


1300 


37 




700 


>200 


3 


AO) 

>110 


BCP/Cs 
=1/1 


4.5 


1200 


40 




800 


>200 


1 


A (6) 
<110 


M 

BCP 


6 


1100 


38 




150 


<200 



[**«4-9] 

<fMr+**4fc^4fr, 10 X A (19), <(26X A (30). 

A (43) i^A ( 55) #*tt4fc-Hfrft*3Mfefll 1 ( 9) 



C4L2] 





^r 
*,& 

Tg(X3) 




(v) 


sum 

(nit) 


& £ * 
(cd/A) 


SOL 


(Hrs) 


85X3 31. 
(Hrs) 


4 


A (10) 
>120 


BCP 


6 


1050 


35 




450 


>200 


5 


A (19) 
>110 


BCP 


6 


600 


18 




350 


>200 


6 


A (26) 
>110 


BCP 


6 


450 


10 




300 


>200 


7 


A (30) 
>110 


BCP 


6 


890 


28 




400 


>200 


8 


A (43) 
>140 


BCP 


6 


920 


30 




550 


>200 


9 


A (55) 
>110 


BCP 


6 


350 


10 




400 


>200 
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40 



tt m * w s 




